We observe that four peaks seen in the high energy part of the Ω b spectrum of the recent LHCb experiment are in remarkable agreement with predictions made for molecular Ω b states stemming from the meson-baryon interaction, with an approach that applied to the Ω c states gave rise to three states in good agreement with experiment in masses and widths. While the statistical significance of the peaks prevents us from claims of states at the present time, the agreement found should be an incentive to look at this experiment with increased statistics to give an answer to this suggestive idea.
I. INTRODUCTION
The recent LHCb experiment on the Ω b excited spectrum has reported four new peaks that have been associated to new excited Ω b states, Ω b (6316), Ω b (6330), Ω b (6340), Ω b (6350) [1] . The experiment has already stimulated theoretical work and in Ref. [2] , using QCD sum rules, the suggestion is made that the states correspond to ordinary 1P excitations of 3 quark states. Similar claims are made in Ref. [3] where decay modes of these states are discussed.
In this short note we discuss that these structures do not correspond to molecular states originated from the meson-baryon interaction. However, we call the attention to four other peaks observed at higher energy, albeit with low statistics, which remarkably agree with predictions made on the molecular picture [4] . These peaks occur at 6402 MeV, 6427
MeV, 6468 MeV and 6495 MeV and the statistical significance is equivalent to that of the peak at 6315.64 MeV, which has given name to one of the states claimed, the Ω b (6316).
In Ref. [4] four states were found at 6405
, which match well the position of the peaks reported above. The widths of these states are smaller than 1 MeV, except for the 6465 MeV state that has a width of 2.4 MeV. In the next section we discuss the origin of these masses in connection with the spectrum of the related Ω c states.
II. Ω c AND Ω b MOLECULAR STATES
It is very interesting to compare the spectrum of the Ω c states reported by the LHCb [5] with that of the Ω b states. In Ref. [5] five narrow states were observed and named Ω c (3000), Ω c (3050), Ω c (3066), Ω c (3090) and Ω c (3119). Three of these states were reproduced in Ref. [6] , both in the mass and the width, the Ω c (3050), Ω c (3090) and Ω c (3119). The states were obtained by solving the Bethe-Salpeter equation in the coupled channels, Ξ cK , Ξ ′ cK , ΞD, Ω c η, ΞD * , Ξ cK * , Ξ ′ cK * , Ξ * cK , Ω * c η, Ξ * D, with an interaction based on the exchange of vector mesons, extending the local hidden gauge approach [7] [8] [9] [10] [11] to the charm sector. The meson-baryon loop functions were regularized using the cut off method, with q max = 650 MeV, the maximum value of the modulus of the three-momentum in the loop. 
The scattering matrix for transitions between channels is given by
with V the transition potential which is found as
with f the pion decay constant f = 93 MeV, p 0 , p ′0 the energies of the initial and final mesons, respectively, and D ij coefficients which are evaluated in Ref. [6] . The couplings of the states obtained and the wave function of the origin were evaluated, which allowed us to identify the most important coupled channel for each state.
In Table I were earlier obtained in Ref. [12] , with basically the same mass and width and the same main component, using an extension of the chiral unitary approach, with an interaction as the one in Eq. (2) which gave the same coefficients for the diagonal transitions. The 3 2 − state was not obtained because the Ξ * c baryon was not considered in the coupled channels. A different approach was used in Ref. [13] using an SU(6) lsf × SU(2) HQSS extension of the Weinberg-Tomozawa interaction, combining SU (6) light quark spin-flavor symmetry and heavy quark spin symmetry for the heavy quarks.
This approach leads to similar qualitative features but, depending on the regularization, gives rise to more bound states. An approach based on meson exchange is used in Ref. [14] where a 3
2
− Ω c bound state is found that couples mostly to Ξ * cK as in our case. Other works assuming molecular nature for the Ω c states are Refs. [15] [16] [17] but there only the ΞD ( also ΞD * in Ref. [17] ) components are considered, and the decay modes are studied. The results
in Table I are obtained with all coupled channels, and using an interaction which has proved very successful reproducing the LHCb pentaquark states [18] in Ref. [19] .
One could apply arguments of heavy quark spin symmetry (HQSS) [20] [21] [22] to relate the states of Table I with their analog ones of Ω b , changing a quark c by the quark b. Instead of this, we study the molecular Ω b states in Ref. [4] in the same footing as the Ω c states, exchanging vector mesons to generate the interaction that is used together with the Bethe-Salpeter equation and the corresponding coupled channels. Yet, the approach respect HQSS, since in the transitions where light vectors are exchanged the heavy quarks are spectators, and when heavy vectors are exchanged the terms are suppressed in the heavy quark mass counting. This symmetry refers to the V ij transition potentials, but it was discussed in Ref. [23] that extra caution should be exerted when regularizing the loops, which in the cut off regularization method traduced into using the same cut off in the charmed or bottom sectors [24, 25] .
With all these considerations in mind, the Ω b states were studied in Ref. [4] with the coupled channels Ξ bK , Ξ ′ bK , Ω b η, ΞB, Ξ * bK , Ω * b η, Ξ * B , ΞB * , Ξ bK * , Ξ ′ bK * using the same cut off (q max = 650 MeV) as for the Ω c states, and the results are summarized in Table II, together with the potential experimental states extracted from the peaks at high energy in
the Ω b spectrum of Ref. [1] . 
Unlike the case of the Ω c , there is no much work on molecular Ω b states. One exception is the work of Ref. [26] where, using SU (6) There is one more reason that we can provide to argue that the states reported in Ref. [1] are not of molecular nature. We can artificially increase q max to match one of the states and see what we obtain for the other ones. We find that with q max = 830 MeV we get a It is clear that the statistics of the peaks seen in the Ω b spectrum reported in Table II have not enough statistics to make a claim of states, but we should emphasize that the statistical significance is the same as for the Ω b (6316) claimed in Ref. [1] . Yet, it is difficult to think that the impressive agreement of the energy of these four peaks with the predictions of Ref. [4] is a pure coincidence. This observation should be reason enough to look into the experiment and come back with more statistics to corroborate this ansatz or refute it, which is the main purpose of the present work.
III. CONCLUDING REMARKS
We have shown that the results obtained in Ref. [4] for molecular Ω b states from the meson-baryon interaction in coupled channels, constructed by analogy to the Ω c states of Ref. [6] which agree with the experimentally observed states [5] , give rise to four states with energies in remarkably agreement with some peaks that can be observed in the high energy part of the Ω b experimental spectrum [1] . While the statistical significance is poor, we noticed that it is about the same as for the first of the Ω b states claimed in Ref. [1] . While we refrain from claiming that these peaks correspond to Ω b states, the agreement found is reason enough to suggest increasing the statistics and looking in detail in the region where these peaks have appeared to hopefully find an answer to the suggestion made in this work. 
